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3^1 (Pause) ^-g: 5L^Kr ^ ^4l*Kr ^71^, 4V7I ^€ ^IJL 

» ^r*Rr ^-^7]Sf, ^-71 ^^1^ ;0JL<>1 «1 ^*1 (Non-Pause) ^-^^ A o v 7l £^ 41 
^ ^7l» 7>£BSRr *i| 1 7}&B|*h #7l £^ -tl^ ^7l«- ^H^Rr all 2 7> 
£Ei ZLEU ^7l ^1 1 t'V-StH &4 #71 all 2 7HrB]S1 7>^B &3 2^1 

#^ ^71 ^Sj-ji 31 °1 41 ill- #^*Hr ^scli- if-^cf 

. ^ £fe «1^#^ ^3 s|S 7>-^, slc-liM^ ^4l€ ^ 41 

SS.^-Ei IS0/IEC 14443 H5-£$<>11 M *7l ^41 € 

El AlJil- ^ 9X^. t\-%o] t elu-lS-^-Ei ^ Ajjro} ^ ^ 

<>1 ±% ^^H<>lH ^^>ElSl-£ Cl^^ol 7}^}^. 

£ 4 
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^3 SIS ?}^.°\ ^ ^ dH^ ^ S)S.{CIRCUIT FOR 

GENERATING CLOCK SIGNAL AND DECODING DATA SIGNALS IN CONTACTLESS INTEGRATED CIRCUIT 
CARD} 

51 la ^ 51 lbfe IS0/IEC 14443^ A^ 3] °1 ^» W it 0 } 

^ttt 51*11-; 

£ 2^ 71-51 e^S-fBi IC 7>515. ^I^tt 41 :M "^1 (Pause)" ^Zt^: 

H^fe 51^; 

51 3a ^ 51 3b^r IS0/IEC 14443 A^^ Esfjti H^^^ 51^#; 

51 4^ tij-^-^tl *UHH 4€- ^3 35. #^ ^ 

^ ^ HHeI 4ijr 4€ s]st 51^; 

51 5^ 51 4<=H1 51*1 € #5} Aj-g. ^ ^ z\)o)£\ A]jr 4^ 35<>lH A>-g-£]^ a] 
51 6^ ^7)9\ tb <*fl» iL<^^r M-51; 

51 7^ ^ ^7} EL^^SL ^^-*V S51 7>^*V 

Ji^^ 51^; zl^jl 
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£ 8-& £ 7<H1 5^1 € *m ^ A}Jr 4^ A>-§-S]^ A] 

ioo, 200 : #^ %7\ Us. ^ ^ c-floiEi cjaig 33. 

110, 210 : RF 1-^- 120, 220 : ^y] 

130, 230 : Si.*} 7flo]H 140, 240 : 3-«|S 7bgr3 

150, 250 : 2-«lH 7bgr3 160, 260 : #^ ^MM ^ t^si^ 

170 : 5135 

<u> ^ o. til^^Ai ^ ?>H( contact less integrated circuit cardH 

^AS, # 3 o.S.^ ^ A J^El #^ ^S^^rJl cflo|Ei a] 

*H 3H4. 

<15> 1920^^1 Al-g.^71- ^-5" #^tr ^ ^^-^S-, ^l-g-^, ^1^, ^€?r^, 

^^■^ ^ ^-o_s ol-g-o] ^-a>s)j7 oio.^ ealMfe A>-g-7>^ ^e]^, 

, tf-g-s.^ <?l*fl 3^Br ^3 s\S.( integrated circuit : IC) 7> 

<16> IC 7}=^, 4l-§-7>JE. 37]2] l-el-^EJ ^t=ofl oJ=o_ til^^l ±*}^r -^tr 

IN 3*1, 7l^^ 7s>7l ^(magnetic stripe)!- ^ *}-%-*}^ ?}^.°\) *]?$\ *>*Hg°l ^ 
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nfl*flS ^^al ^cf. IC 7 r ^Tr ^l-g-7V= 3.7]<4 ^7)1* l-e^nH 0.5mm 

«K£*ll COBCChip On Board) ^Efls <^1^^ 
IC 7}J=fe 7l^^ x>7l u} ^(magnetic stripe card)2f H-<£4 3.711- 7^1 

IC ¥ -r-^i^ CICC(Contactless IC Card) ^ 

RCCC(Remote Coupling Communication Card)7> $Xty. CICC-b IS0(the International 
Organization for Standardization)^- IECCthe International Electrotechnical 
Commission)^! ^«fl*| ^131 W 3<*M ^Sl&^f . IS0/IEC 14443^ tij^^Ai 

IC 7 r ^L ^ ^3*8 IC 7>^o)l tfltb ^a} S7l 

3r ^ «<J-*H rfltr ^* r ^- IS0/IEC 14443^1 

IC ?}JE.^ HS^pJ ^/H^r pfl5.e] 71^ ^^^71 ^Sr s\£_(icm 2.®^. 

*1^#^ IC ?}!=^ -Jr# ^(galvanic element)!- A>-§-*r*l ^-f-iy 
ol^( pr0 ximity coupling device) ^, ?r— 3^ (card reader)^-^ -R-3E. Tlil^ 
(inductive coupling)^ ^IJl^ 51^4 ^-^^ ^-g-^-fe-tr . til^Ai IC^j-S-^ 

^tf^f^ 7}^- sl^fe rf( radio frequency) ^^(field)^ ^SJ-jI, y l^#^ 

IC7>=^ ?AQ4k ^^tr^f. RF ^4^r(fc)^ 13.56 MHz d7 kHzojcf. 

£ la ^ £ lb^r IS0/IEC 14443^1 ^El^H^* <^ ^a] a]j2] dfls. 
^ZL $14. £ la^l ^IJ^cr 7>= ^c-IS.^-Ei IC 9}^S. 

£ lb^ wI^^ai ic n^-S^-Ei ?>;el E)c1s. ^J^m. I SO/ 1 EC 14443 
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#«Vcf. o}^ I SO/ 1 EC k%<$ 4^ ^T^^w-Ei til^^ IC ^V-E.^^ -f-^l£- RF ^ 
2]- ^^5] ASK(Amplitude Shift Keying) 100% ^4 i£t§ ^ SH.(Modif ied 
Miller code) SH-i- ^>-§-^4. ^ ^^S^-E^ w]^^ ic 7>J!=S ^^l^ 41 :M 
tilB^i-Cbit rate) ^^(data rate)£r fc/128 ^, 106 kbps°14. IC ?} 

^°\}*\ slcis.^ ^ ^}5L^r *JNliEi (Manchester code) ^-^-S. 52 ^sH 

00K(0n-0ff Key) ^-^5. ^^€^f. ^*ti ^r^tHM" ^ A 

^ -S-^l -tls 3 4* «o>^^ 5U^r n^€-^r ^ E^E-I^Ei ^A]^ ASK £ 

^E]W. 

<19> IC 7>JE13.^-E| ?}IL El CIS C-flolE^ nfl6j|fe 7>EL E^S^-El #^S)tt ^ 

<^3^-5. IC ^l^tf. nem EjE^-f-Ei ic ?r=S. cfl o] e-| 1- # 

ulHl^ S 2<Hl wi-sq- ^-oi "^xl(pause)(t2)" ^#°1 a^tf. ^, 

ElDlS^-Ei IC 7>^S *1^H f^E]^ ^<^ol ^fl^M}. ol nfl, RF ^ 

M 41 J** ^r*lH 4^r4l ^71 #^ I SO/ 1 EC 14443 A^£) 

106 kbps w]H ^-ir-i- -fr^M <^7fl ^cf. 
<20> £ 3a ^ £ 3b^r IS0/IEC 14443 A^ r-flojE^ Hefl^l-^; iL^^JL 014. £ 3 a 

a]4 tilB(Start bit : S), 3H^I wlHS(bl-b7), zl^JI ^S- «lH(End bit : E)# 
i^Rr 4iB S el] °J( short frame)!- il^Jl £ 3b^r ^ wlB(S), ^}c)b] b) 

B#(bl-b8), sfiElE^ tilE (Parity bit : P ) zie]ji wlB(End bit : E)3 
t 1 ^^ Hell ^(standard frame)!- J±<^Jl 5W. 
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<2i> o.s, IC ^<H1 ^-2^ ^5.^, #^ ^71 ^IJLofl ^7l£]ol 

^ ^€ ^ ^IJL^f-El A wl HI- ^#*>i, ^14 tilH (S)> t^l o] b] 

wlH#(bl-b7) zl^ji ^JL HlH(E)S. ^el^Jl, «1B ^IS^l ^ cflol^* 

^ #3 -^71 ^1JL7V A^^cf. zl^M-, #^^r^°J ^*K^, ^1 ^#)# S^Hr 

^ ^JlS.^ #3 ^71 Al^l- ^*Hr ^ ^H4. 

<22> n}e^ 43£" ^€ ^ ^l^S^ ^4^3 M ^71 ^jg. 

^-71 W$ ^ OM^l a]Jl 4^ sis* ^11^01 ^tq-. 

<23> (^) 

<24> ^ ^?>}7) ^ ^ ofl ^ ^ , ti^^ ^ 

^ 7>^.^1 ^ t^Ms) c]^^ #*1tt, ^l(Pause) if-^Vfe 

*]J>£| ^ ^1 (Non-Pause) ^^>4 # 7 1 £^ ^J:^ ^711- 7}^es}^ *)1 1 

^7) ^71* 7>£B*Rr *fl 2 ^7) 1 n-gr^^ ?h 

£H ^3Zf 4>7l 2 ^Bi^ 7>£H ^ 2^11 #^ ^71 ^SVJL 

tq^€ ell oi Ei Al^# #?^Rr ^^1- 
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<25> «}^^ ^HH #0^, 1 7>£E^, Aj- 7 } ^ ^?HM 

E]^4. 

<26> W>^*> ^*HH &°H, *fl 2 7^^, #7] ^7l Ajjro} €^ ofl^l 

<27> 4^-31*1 4J*H°fl &o^, ^-71 ^ ^liL^r ISO" 14443 <?] E| *|| o] ^ ofl 4^ JjL 

<28> W>^tb ^*HH 5*^1, ^"71 ^iSE^ ^-7] *fl 1 ^V-grE^ 7>-g;B ^4 #7] 

^1 2 7^E^ 2^<*fl ^€ SBfl^Sl i+Ej-iflfe Ei 

it ^*Rr ^71^, ^71 a]^ ti] ^1 (Non-Pause) ^^>4 #7l £^ 

#Sj 41J1^ ^7]» 7}-g:B*Rr ^ 1 ?V^Ei^, Aj-71 #5} Aljro] -7l# 7>£B 

*}^r *H 2 7>^, ZLE]J1 Aj-71 *f| x 71-^-E^ 7>^-B &4 # 7 ) 2 t^E^ 7>^B 
*]-EM ^71 a]^^- ^A^>j7 Aj^-g. f^^fe ^3. 

<30> tiV^tl ^Al^jofl oJ°H, # 7 j ^ J 7^E^, Aj-7] ^o]Ei AlJrO} #7) ^ ^ 

Al^oflA-1 B1^S]J1 ( 3-«lB ^EiS. ^€4. ^"71 XI 2 ?V^E)^ Aj- 7l 
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%-7) ^ ^7ls)<H el^SlJl, 2-wlH 7V^EiS. ^€4. #7l Xl 2 7> 

£E|S>1 OJfEi 277}*} £*mSL3. ^^4. 

<31> ti}^t!- ^*}°\M $1°]*], #7l Xl 1 4-tilH n^EiS. ^51^1,^-71 Xl 

2 n^E|^ #7] ^ 1 7>£B ^4 #7l Xl 2 ?V£H S^-ofl 

^€4. # 7 J 2 7}-£E|^r 3-tilH ^E^olcf. 
<32> ^AHofl Sa<H>H, ^71 #71 X| 1 ^E^ ^ #7l 

XI 2 7>-g;E^ ^ 4^ £efloJo] M-EfH]^ # 

<33> HV^«: ^l^W ^o^, #71 Ul^Al ^ s)^. ^JELfe, #71 til^^Al 

SJS. 7>£L# 2)^7] ^tb #71 ^#71^1 C-flolEi «>o>-^o]^ ^o} Tflol 

Bf Cl #71 XI 1 7b£Elfe #71 ^.o> 7flo]B^ oil Bl^€^l-. 

<34> Hl-^^r ^UHH &<X*i, #71 ^7l^, #71 ^#7lS^-E^ #7l Aljr^. 

B n V 4t°lr A>0H1 21^5. 4^ 7fl^l ^ -fr^M", #71 Zj- 

^ -B-^#^ ^3 #Jl« n &^}JL H^JL 9]*.^*-B] Xl-^Slfe ^ #^«H1 -g-^Sfl 
A 1 ^7l ^ -n-^l-^EI^ ^aj 5 7 >o.c-ll *>M-« #7l ^€ #3 #^*> 

<35> ol<4 Z>^ Z>i=- tll^^Al ^ s)S 7>^fe SlClS^-El ^#51 ^ 

^l^S-^Ei I SO/ 1 EC 14443 A^g HS-S^l ^^-*V -=-7l #Jl1- ^sJ-jl =^#^ ofi 

°lEi ^iH^ Cl^-ol, 7f= EjlXS.^ =^#^ ^ Aljrcq ^ ^ 
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<36> (^H) 

< 38 > £ 4b ^ t^^l aV^tb 4^HH 4€- ^^ ?\B.<>\ A] Jr 

3 5- 7>=<^1 ^l^xr ^ ^-71 ^IJL ^ ^ 3Mb) S)S(IOO)^ RF 
(110), ^-^MCclock divider)(120), SL*\ 7lMH(130), 3-«lB 7b°rEK3-bit 
counter) (140), 2-w]H 7>£eK150), #^ IMM ^ tq^c] (clock generator and 
decoder)(160) :ze]:il ^iBl-ei (reset control ler)(170)«- ^^4. 

< 39 > RF #^-(110)^, I SO/ 1 EC 14443 HSSfi nJ-eM ^^Hr^r 13.56 MHz^Jl, 

^^1-°] 106 kbps°2 RF(radio frequency) ^JL# ^>1:<*M s^°ll 3tKr # 

^ a]s(RF_CLK)^ cflolEi a]Jl(RF_IN)S. £^tr^. #^ ^71(120)^ ^IJ: 
(RF_CLK)» ^€ 41Jl(DIV_CLK)«- t^JW. ^ -M^^^AM-, 

^71(120)^ ^*Hr^ #^ ^!itl >S^*H, ^ 4L3L(SEL)4| -§-lNH 48 

^€ #3 ^1JL# # *rM-« 7jlo]H(130)b A|AEi 3^ a]s(SYS_RST) 

4 RF lr^-(110)o.S.^-E^ c-HojE] a]J:(RF_IN)« w>o>s.<ycf. 

<40> 3-alB 7bSr3(140)fe cflc]B| >0Jl(RF_IN)7> *H ^ifo} trfl ^s} *^7l(120)SJf 
^ #^ ^]Jl(DIV_CLK)£] ^7l» ? r £H*iH zz. ^4(RX_IN_CNT3)# #^^JL, 

^1^(RN_IN)7> S-f efl^<a nfl el^€^. 3-«lB ^^(140)^ 7>£b & 
(RX_IN_CNT3)£r 0-^-Ei 7^1(^1^!^ '000'^ 'lll'^D ^*V3-°S ^sj-^t}. 2-a] 
H ^E-1(150)b E]^} ?1H1-51 (170)<>11 ej^l 4lJl(RSTH -§-#s|H e^sqjL, 

*^7l( 120)5.^- E^ #^ ^1^(DIV_CLK)^ ^7l» n-°rH*fl^ n ^4 
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(STATE_CNT2)# #3^. 2-a]H ^^(150)^ 7}£H &(STATE_CNT2)£r 
2^H(o]^l^ , 00 , ^-&| 'lO'^D ^S)-^^. 
<4i> #^ ^"^71 ^ t^cKl60)^r ?|-^Eilr(140, 150)5.-^ <i) ?>£-e ^s. 

(RX_IN_CNT3, STATE_CNT2H1 -§-#*lH #^ ^7l ^1^(ETU_RX_CLK)# ^W^, t]3-^ 

€ cflojE^ Al5r(RX_IN)sq- E.$]<$ ^s. ^1J1(END_0F_RX)# 3^ 

(170)fe s]Aji aiJl(SYS_RST)^1 el^S]^, ^7l ^(ETU_RX_CLKH1 -g- 

<42> T^fl A-] £ 5 ofl £A]^ H}o]^ £ ^- £ 4^ J^a]^ ^ 3}S 

^.Trcq Ajjr aJ^ ^ dlo]E^ 4^ 5)^.^ ^^ol *|^th £ 5tt 

,£ 4«fl JE^ig A]Jr Aj§ ^ ^ C-flo]Ei Ajjr 4€ SI^H A>-§-£)^. Al^S-o^ ^ojnj 

3Eo)4. £ 5«1Mfe ^7ls|-(intiate)*>7l ^*fl A>-g-s)fe AS Hefl^Cshort 

framed {]S7} ^S)fe Efojnj^- j^^-jr 

<43> £ 4 ^ 5L 5# 7>= £Al^)^JfE^ H 31^-8: ^<S*>7l # 

^V-S:Ei(140)4 33! ?iHl-eKl70)^ A]^^ 3 Aijr( S YS_RSTH 
33!€^. 33! £Ht-eKl70)5.^Ei°} 33) ^1Ji(RSTH -g-#*fM 7bg:3(150) S&tb 
33!€t}. ^3 £.5., 7V&3(140)^ &(RX_IN_CNT3)4 7bg;3(150)^ 

£B 3KSTATE_CNT2)^ 0^1 €4. AH = 2fl<a°l ^^^7] # RF M-(llO) 

^ *H ellt^ cfloiEl a]s(RF_IN)# 

<44> AH Hefl<y^ % alB^l A]^- wlH(S)7> ^s}^ rf #4.(110) o.H^ 

#^S]fe cflolE-l ^ Jl(RF_IN)^ H3i «H(&, ^e) 'r)oflA4 5.3] ^^(4, '0') 
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^ tilH^ ^7l# ETU(Elementary Time Unit)^ § ©1 ^HHH # 
^ ^7l(120)S.-^-E^ ^ ^lJl(DIV_CLK)^ ^7)^ 1/4 ETU^cf. 

<45> ^Efl«y ^Ei#(l40, 150)£r ^Jl(DIV_CLK)^ oflx] 

(falling edge)^ 7>^B-^ (count-up) #^ IHM ^ ^1^^(160)^ ^ 
(140, 150)^E^ &!-g- ^"^l-olji 7 >^B SM-o] ^ nfl ^71 

^Jl(ETU_RX_CLK)£] efo]^ (rising edge)^ f-^ (fal 1 ing edge)* 
7>^Eil-(l40, 150)^ 3M-°fl tcf^ ^ ^571 ^ tq^E-l(l60)7> ^*Hr # 

^ ^71 ^iL(ETU_RX_CLK)l- ^El^V^ ^ 3. 14 ^-4. 

<46> [5. 1] 
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<47> c^tfl, (140) £\ &(RX_IN_CNT3H \o]3L, 7>£l=Kl50)3 & 

(STATE_CNT2)°1 ^ ^-7) ^:£(ETU_RX_CLK)s] eH^ 1 ofl*]7]- ^^4. 

^^(140)^ 3KRX_IN_CNT3H 2°]3L, (150)^1 &(STATE_CNT2)°1 

20]^ ^ Jg-y] ^ls(ETU_RX_CLK)^ ^ 6\]*] 7 \ ^^nf. 
<48> ^iH#ei(170)^ ^ ^^(160)^^^ ^-7} 

(ETU_RX_CLK)^ ^ ofl^HH e)^ ^ls(RST)l- ^3^€ E]^ ^12. 

(RSTH -g-^lH ^1-^(150)^ E)'J£t}. ?}£EKl40)ir RF 110)^.5.-^- E^ o|] 

<>1e| a]^(RF_IN)7> fee] <5}<>HH fee] nj) y}<4 ^ 

^r^sl^^i 0.11 MHz^l -^71 ^iL(ETU_RX_CLK)7> ^^4. 

<49> *V^ ; igHM ^ ^sc1(160)fe 7]-^Eil;(l40, 150)2] 7}£H &§-<*ll 4^ 

c-flol^ a]j:(RX_IN)-I- ^*>cf. ^>-g;E-ll-(l40, 150)3] ?V£H SM-oll 4^ 

H t]i2^€ c-HojEi aijt(RX_IN)«- cf^- a 2 oll ^^o] ^t}. 

<so> [Jt 2] 
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<5i> ^e] cfl o] ^1Jl(RF_IN)^ 1 ETU ^-91 0111 iE^ 1111^ ^ S.^ 0-§r 

M-bHjI, 1 ETU 1101<H ^ 5.*] 1-i: 4^4. ^tfl, (140)2] 7b£rB 

&(RX_IN_CNT3H 0<=>lJl ( 7V£e| (150)2] 2KSTATE_CNT2H 2<H nfl s.^ 

^ ^S^(160)^ S3] *H2] 3He1 ^151(RX_IN)1- 

El (140)2] 7V-g:H 3KRX_IN_CNT3H 4*1 JL, (150)2] 3KSTATE_CNT2H 0<£ 

ttfl ^ ^C-Kl60)fe 3.z\ 3.^-2] cfl^Ei ^15l(RX_IN)» #^*V 

cf. °12]- ^ ^^-3., '0111 1101 1101 11110111 1101' Si 3HE1 ^]S(RF_IN)# 
•0110010' 91 ^-2*3^1 ^°lEi ^]Jl(RX_IN)3 $X^. 

<52> *v ^i<y o] ^ u>Eftfl^ ^m. wlH(E)l- <y^*Rr y o v ^-^ 4 -§-4 £4. 

^ ^51^(160)^ ^E^(140, 150)2] &^°\] #5. 4]Jl 

(END_0F_RX)1- ^tb^. 7>^B]-i-(l40, 150)2] 3M-°ll f 1 ^- ^IJl 

(END_0F_RX)# ^*Rr "c^^l ^ & 3^1 0^ 
<53> [S. 3] 
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<54> 5. 3^1 i4e^\+ w>fif ^-o] ; 140)2] 3KRX_IN_CNT3H 6 iE^ 7^1 Jl 

^V-S:E| (150)2] ?>-£H ( STATE_CNT2 ) °1 O^J ufl ^aJ 7 ] ^ ^sc](160)^ 

^ ^]Jl(END_0F_RX)l- *H ell €5. #^3^4. 
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44 ^ 44 1 2, 0.11 MHz4 ^4 ^ls(ETU_RX_CLK)» ^ 

^«J-aL 4^4 cfl o] ^]^(RX_IN)# IS0/IEC 14443 A*§ HSS-f-ofl 3 

o] ^444^ 4^«4 106 kbps4 ^-f* ^*>£j£-4 44-^ 4<£ 

*V 4^#.g- 4^*Hr 3H 7Rr44. £ 6^ ^ £^4(120)4 4 4* iL4^ # 

£ 6^ #3=*|-£, #^ ^71(120)^ 7114 £-^4l-( 121-127)4 ^ 

1- #^4(128)» ^44. ^7ll-( 121-127)^- 4 (120a) 4 #^#(120b) 444 

3^5- 4 ^7l#( 121-127)^ <^ 2^4^4 #^*Vcf. 

^^71(128)^ 4^ 4J4SELH -§-#3H ^4l-(121-127)34*-44 £-^4 #4 ^OJ: 
#(ETUD2-ETUD64) 7>£4 44* #^ (DIV_CLK)44. 

IS0/IEC 14443 44^, #3 4Jl(RF_CLK)tt 13.56 MHz44. 106 kbps4 

4^«: 43144 4*114 o] ^AlofloflAi^. ^4(125)3.^-44 ^1^(ETUD4)« 4 

£4 #(140, 150)4- ^4 ^ 4^4 (160)4 *l5:(DIV_CLK)3.4 a}-^}^ 

444, 212 kbps 4^t-^- 44471 ^44^ £^4(124)34*-44 ai^( ETUD8)# 
4£^#(140, 150)4 ^ 4^4(160)4 #^ 4J-(DIV_CLK)34 4-§-4^ 

€4. i>^4 444, 44 4J4SELH1 444 44 3.2 M PP s444 4 

^1-^ 4W ^ &4. 

£4 44 £4, IC 4^7> 4^ 34(4^71)3. ^e4^4 4= 

4 IC 4=5- 4^4^ RF 4^4 ^4 (pause) ^4:4 ^4(duty)^r 4*1:4. 44%!: 4f 
4 ^4£- 4= 5] 4 4 IC 4= 4<>14 44, 444 11 SE^r RF 4J:4 44^1 44 
7}444. £ 44 £44 4^#4 43 5)s 4^-4 #^ A J1 ^ 4^ 4Jl 
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4« flSUOOKr #*| ^7} JE 2<H1 wj-sf ^ »^(Min~Max) tfls] Ij- 

^ JI^£ ^^J-aj ^-a^tf. -e] 7 > £ 2<H1 ti > 

^- ^(Min~Max) v|H*i t£^- ufl £ 4 ofl JE.*]^ 33 7} ^9] 

^-*U^°1 25%S ^ltb^7l ^§-014. 

£ 7-8- ^] ^e| ^5}-7}- aciefc 33.^. j±o|o] 7 >^-*> 

^3 3)3. 7>J=<^ ^ ul 4^ 3] 

£ 7^ til^^Al s] S ^cofl ^Ul£]^ ^ w ^ 

o]E^ s| S (200)^ £ 4^1 5]3(100)fif -ffA>*V sis. ^cf. 

4 D Jr, 7]-£E|(240)fe 4-h]H 7>£e|3. ^g^U, 7}-^ (250)^ 3-«lB 7V£i=H^, 7 > 

(250)1- El^A]7l7l ^71 m ^52^(260)51^ ^]^^cf. ol 

^Aj^oflA^ £ 4 6fl £ a!^ ^7>5f ^^s-fTfl ^*HrRr ^s-ofl cfltl ^Hl*> >8 

4-tilB 7f^-EK240)^ cflolE^ ^15:(RN_IN)7> t)-o] efl^n)] f-g} £^71(220)5.-^ 
E^ ^1^(DIV_CLK)^ el-o)^ oii*]^ o^ofl ^7l^<H^ ^^>ol 7} 

£H 3KRX_IN_CNT4)^8- #^*H, OHEi ^1Jl(RF_IN)7}- 3.^- e]]^ nfl 3^4. 4- 
«1B 7]-£e|(240)^ 7>£H lKRJLIN_CNT4)£- 0^-Ei i 5 77}t](o}^ '0000'^ 'llll'^ 
*]) ^s^cf. 3-«lB 7>^EK250)^ ^IHM ^ else] (260HH ^ 

^ ©EH <d3L (CLEAR HI E^sU, £-^7] (220)3^^ a] 
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Jl(DIV_CLK)£] el-oRi ofl^sq. s.^ ofl^ofl 7 r £B 3Jt ( STATE_CNT3 ) -i- 

3- wis ^^(150)^ n-SrB 3KSTATE_CNT3)£- O-^Ei 77M(°1*1^ '000 ,J f 

#3 £ ^^(260)^ ^B^(240, 250)3.^2] ?}£H 

(RX_IN_CNT4, STATE_CNT3H #3 *7l ^JL(ETU_RX_CLK)* iH^roI, 

€ ^o]Ei ^lJL(RX_IN)£f ^efl<y ^s. ^Jl(END_0F_RX) ne]JL (CLEAR)!- # 

7>=<s] #^ a]s ^ £ oflol^ a]Jl 4^ 33(200)2] ^-*M ^^€4. -£ 

8£ £ 7<^| 5EA]£ #B} Aljr ^ ^ cjjolEi Als. 4^ 5j3>fl>*l ^}-g-£)fe -tiSlM B|- 
olTgiEoltj-. £ 8<>)Hfe -f-^l-ir 3:7l^-(intiate)«l-7l ^sfl A>-g-£|*r = iif|<y (short 

framed <0iL7} ^l^fe ^-fs] eH ui c ^ jia^jL oirf. 

, ^^(240) Q IHM ^ ^^(260)^ ^^Bfl ej^j a]Jt (SYS_RSTH1 £]*IH 
e]3!£4. #^ IHM ^ ^iac] (260)3^5] #eH ^(CLEARH -g-'eNH 7>£ 
El (250) JE* El^tf. ze^S, ^7lofl ?}£Ei (240)3 7 r £B &(RX_IN_CNT4)4 ?V 
£3(250)2] 3KSTATE_CNT3)£ ^ 0°1 €4. tr€, H3l<y°l ^£]7l 

€ RF ^(210)£ *M 31^2] c-flojE^ <0^(rf_IN)S #^ AH S3] ^2) ^ «} 

^ a] eo] alE( S )7> rf 1-^.(210) ^.3^- E^ #^£]fe C-flojEi ^IJr 

(RF_IN)fe 3.3] «W(^ t fee) >V)d\]*\ S ai s-f(^, fee] '0')3 ^ol^M}. oj nfljf 
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3 #^ ^71(220)^ ^ ^^4. °1 *J*HHH (220)5.^- Ei 

^ -g-^ ^Jl(DIV_CLK)^ ^7l^ 1/4 ETIH4. 

<65> ^ Aj-Eflo] ^E^#(240, 250)^: ^€ ^1JKDIV_CLK)^1 eM^ 1 6fl*l ^ 

ofl^f^ ?V-S:B-^ (count-up) #3 IHM ^ ^S^(260)fe 7>£ 3^(240, 
250)S^-E^ ?}£*L ^o}^o]jl ^ nfl #^ a]Jl 

(ETU_RX_CLK)^ sH^ ofl^ (rising edge)^ ^ °fl*l (falling edge)* ^«5r4. ?V 
^Ei^(240, 250)^ 7}~£H ^1-^ 42}^ #3 1HM ^ tq^c1(260)7> ^*Hr #^ 
*7] ^l3L(ETU_RX_CLK)l- ^E)*>^ cf-g- 5. 4^f ^-cf. 

<66> 
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IS. 4] 



ETU_EX_CLK 


ffiJHJMM 


STATE.CNT3 


Hexa Code 




L £J 


rn 


mi 

LUJ 


\.Cfi 


rn 

L 1 J 


LUJ 


RX_IN_CNT4L3:0J || 
MAlfc_U^i<5L^'UJ 




0 


0 


0 


0 


0 


1 


0 


UCf 




D 


0 


0 


1 


0 


0 


1 


i i 

1 1 


Rising Clock 


0 


1 


0 


0 


0 


1 


1 


AO 
HO 




1 


0 


0 


0 


0 


1 


0 


&> 
OO 




1 


1 


0 


0 


0 


1 


0 


C9 




0 


0 


0 


0 


0 


0 


0 


nn 
uu 




0 


0 


0 


1 


l 


0 


0 


1 A 




□ 


n 
U 


0 


l 


l 


0 


1 


15 

X \s 




0 


0 


D 


l 


l 


1 


0 


16 




□ 


0 


0 


l 


l 


1 


1 


17 




n 
U 


1 

1 


U 


□ 


l 


0 


0 


44 




n 
u 


1 
1 


n 
u 


n 
u 


1 
1 


1 

1 


n 

u 


46 


Falling Clock 


0 


1 


0 


I 


0 


0 


1 


51 




0 


1 


1 


0 


0 | 


0 


1 


61 






0 


0 


0 


1 


1 


1 


87 






0 


0 


l 


Q 


0 


1 


91 






0 


1 


0 


0 


0 


1 


Al 






1 


0 


0 


1 


1 


0 


C6 






1 


0 


l 


0 


0 


1 


Dl 






1 


1 


0 


0 


0 


1 


El 



^^(240)^ &(RX_IN_CNT4H 1°1 jl, ?}£b\ (250)3 7>^B & 

(STATE_CNT3H 1°M #^ ^7] ^(ETU_RX_CLK)3 5}oj^i ^^7} ^€4. ^1* # 
°i, ^^(240)^ 7>^rH &(RX_IN_CNT4H 4*1 Jl, (250)3 ?bS:H & 

(STATE_CNT3H 4°1^ ^-7} ^:£(ETU_RX_CLK)3 ^ °l]x]7} ^^t}. 

106kbps 1- ^-7} ^l^(ETU_RX_CLK)7l- ^^^cf. 
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<68> 5. 4^1 M-E]-\i 7>-grE^#(240, 250)31 ?V£H ^ofl 4^. a]Jl 

(ETU_RX_CLK)^ #^ ^ v ^7l ^ 4^(260) v|H ^s]^ £]*fl 1HJ€ ^ 

<69> #3} ^vaJ71 ^ ^3^(260)^ #3 ^-7} ^1J:(ETU_RX_CLK)^ €^ <H1*H 

°] ^^(240, 250)2] 7]-grB ^:1-(RX_IN_CNT4, STATE_CNT3H1 aIJl 
(RX_IN)# 

<70> ^ ^ -7 = ci ci| o] ^}Jl(RF_IN)^ 1 ETU 0111 111113 nfl 3.3 01- 
l ETU 110113 rtfl M: M-B}\fl^. ^7l ^ls(ETU_RX_CLK)^ # 

^ <>fl*HH 7>^Eil-(240 ) 250)2] ^s-o]] rtfe}.^ c]^£ 3)0^ ^]Jl(RX_IN) 

7> 3-3 is. ^S)^ ^7} 4^- S 4^1 ^Bl^M ^^#(240, 250)2] 7>^-H 

^ 5 ofl i4Ef\+ 7>^B &M2]2| rf^ ^o] c-flojEi Al^(RX_IN)^ 3.3 OS. ^ 

<71> 
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IS. 5] 



Signal 


& RF_IN 


RX_IN_CNT4 


STATE_CNT3 


Hexa Code 


LEVEL 


[3] 


[2] 


[1] 


[0] 


[2] 


[1] 


[0] 


RX IN CNT4[3:0] || 
STATE_CNT3[2:0] 






0 


0 


0 


0 


0 


1 


1 


03 






0 


0 


0 


0 


1 


0 


0 


04 






0 


0 


0 


0 




0 


1 


05 


RX_IN 


1101 


0 


0 


0 


0 




1 


0 


06 


LOGIC 1 


(1 ETU) 


0 


0 


0 


1 




0 


0 


14 






0 


0 


0 


1 




0 


1 


15 






0 


0 


0 


1 




1 


o. 


16 






0 


0 


0 


1 




1 


1 


17 



1^, S. 8<*fl JEAl£ a>sf ^o] t ^ a]Ji(ETU_RX_CLK)^ °fl*HH 

^Bi(240)^ ^B &(RX_IN_CNT4H 0o] JL) ?} (250)^] 7]--grB lKSTATE_CNT3H 
3<H ttfl ^ t£a$ 7 ] ^ ^(260)^ S*] 1*1 z\]o]b] ^Jl(RX_IN)1- zlz) 
-2 ^71 ^1J:(ETU_RX_CLK)^ f-^ ^1 ^1 oil ^) 7>£Ei(240)^ ?}-£B &(RJLIN_CNT4) 

ol OolJi, f}^B] (250)^1 ?l-grB 3KSTATE_CNT3H 3<H ^ ^^^(260) 

^ 0^ Ais(RX_IN)» ^1^ ^SLSL, '0111 1101 1101 

1111 0111 1101'^ $)o}B\ ^1^(RF_IN)# ' 011001 '91 ^51^=1 ^H^i ^1J1(RX_IN)S ^ 
^ ^ °1^1^r * 011001' fe- '26'°M. 

4-§- & 6^ M *^7] ^ tq^DK260)7> 7>^EK250)» E]^^]-7l #3^ 
^]Jl(CLEAR)l- ^SRr <£jl?)^°}v\-. 
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<74> [S. 6] 



CLEAR 


RX_IN_CNT 


STATE_CNT 


Hexa Code 


[3] 


[2] 


[1] 


[0] 


[2] 


[1] 


[0] 


RX_IN CNT4[3:0] || 
STATE_CNT3[2:0] 


NOT CLEAR 


0 


0 


0 


0 


0 


0 


0 


00 


X 


X 


X 


X 


X 


X 


X 


other case 




0 


0 


0 


0 


0 


0 


1 


01 




0 


0 


0 


1 


1 


0 


0 


14 




0 


0 


0 


1 


1 


0 


1 


15 




0 


0 


0 


1 


1 


1 


0 


16 




0 


0 


0 


1 


1 


1 


1 


17 




0 


1 


0 


0 


1 


0 


0 


44 




0 


1 


0 


0 


1 


1 


0 


46 


CLEAR 


0 


1 


0 


1 


0 


0 


1 


51 




0 


1 


1 


0 


0 


0 


1 


61 






0 


0 


0 


1 


1 


1 


87 






0 


0 


1 


0 


0 


1 


91 






0 


1 


0 


0 


0 


1 


Al 






1 


0 


0 


1 


1 


0 


C6 






1 


0 


1 


0 


0 


1 


Dl 






1 


1 


0 


0 


0 


1 


El 



<75> je. 5 6fl^ <£ ^ 5^ Qo] t ?}-o.Ei(250)Tr ^^^(240, 250)^ ? r £H 

<76> £ 9) ufE}^^ tilH(E)» 91^}^ "o^^r ^4 #3 

t^7l ^ ^^(260)^ 7b£iH#(240, 250)5] ^#^1 n}eH ^JL a}Jt 

(END_0F_RX)* 7b£Bl-I-(240, 250)^1 7 r £B ^Ir^l ^ 

(END_0F_RX)1- >$^*Kr U-^ol t^-g- 57^11 ^e|E|<H 

<77> 
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[a 7] 



SIGNAL & RF IN 
LEVEL 


RX_IN_CNT4 


STATE.CNT3 


Hexa Code 


[3] 


[2] 


[1] 


[0] 


[2] 


[1] 


[0] 


RX_IN_CNT4[3:0] || 
STATE_CNT3[2:0] 


END OF RX 
11111111 
(2 ETU) 


1 


1 


0 


1 


1 


1 


0 


D6 


1 


1 


1 


1 


0 


0 


1 


Fl 


1 


1 


1 


1 


1 


0 


1 


F5 



?1~£-^1:(240, 250)^ 7bgrH 2i^o] & 7 ofl ufEf\+ v}9\- ^ a}] -^e} m]- 

^ ^^(260)^ Hefl<y f^S ^ls(END_OF_RX)# *M #^5|-*b4. 

(200)^ 0.11 MHz^l #^ ^71 ^1^(ETU_RX_CLK)1- ^^§>J1 ^51^ xj\°}B\ a} J: 
(RX_IN)-1- ^I^^S.^ IS0/IEC 14443 HSS-f-oll EflojEl ^a]o] 7>^-^>rf. 



^^1- 0 1 106kbps^l^i, ^IJ-(RF_CLK)£] 32 #^ ^H#^<?]: l-t»lH ofl 

^(100)^ ^1 7-1}°} 6~11 Aj-ol-i- ^ olo^ ^^>7ll ^IJL-I- «r 

6~11#^ ^H#£- 1. 764-3. 234 us^nf. n^uj-, ^ofl^ §^ 

(RF_CLK)£1 ^1 7Zt^r 0. 294-4. 704 ps^t}. £ 7°fl S.*}%. y]^^Ai ^^ ^ ^ 
^ #3 ^]Jl ^ ^ a]s ^ 5] 5.(200)^ ^EK240)# 4-«lB ?V££i3. ^ 

^*J-JL, 7}£E-K250)» 3-Wlm 7}£e1JL ^*>7fl 
*r 9X^r. S)S.(200)^ 0.884-4.129 u sec^l ^^Mr ^-g-^^. flH3 ^ 
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&&o] 212 kbps^ nfl ^1 ^*h& 0.589-2.064 ps, n^ZL zj]°)B\ 424 kbps 

^ ^ 0.294-0.884 ps *H 

<8i> ^a]^o] 4l*HS °l-g-*M ^^}$t*m, 

°fi^r ^ °fl# ^ H -frA>$ ^s-o] ^ ^olcf. 

4^1, ^Uflfe nei^l <« g n -B-A>tl 3^3.^ 3 7> 

<82> ojfi). Mj-tgofl ^3 S)S 7>J=^ E^S^ 

^ ^IJlS^-EI IS0/IEC 14443 = .3.£#<*11 ^ f^l ^iL# ^^-ZL 4^ 
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1] 

al^#A| Sis ?}-JEL2] ^ g $)o}&\ ^]oi) ojo^: 

(Pause) ^Tj-^ if-^-fe -^-a} Ajjf ^a)^ ^a] 7 )4; 
A o v 7] ^Ajsj A}jr.g. -g-^Kr ^M<4; 

Aj- 7 ) ^a]^ ai^o] ( N on-Pause) ^nfcf Aj- 7 ) a]^o) ^ 7]# ^o. 

1 ^E^; 

^7) £^ A]J:o] ^ 7]# ^o. H ^ ^ 2 ; ZLSU 

€^ A]^ X^£]-J7 X^)0)B\ Aljr-g. f^Rr d^Cil- Ifsf^ 

^ ^3 35. 7>=^ A1J: XjJ^ £ djolEi ^=7^ ^ 

2] 

1 *<H 5fl<>H, 
#71 Tfl 1 

#^ a]Jt ^ ^ ^o]^ ^ 
3] 
*fl 1 

#71 ^1 2 7f^Ej^ ; 
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SIS. 7}=^ Ajjr ^ ^ c-flolEi 
[^^8- 4] 

*0 1 %H1 5U°H, 

^-71 j=lai a}^ I SO- 14443 ^lB^3i)]ol^oi| nfs. j^la] A]jro] ^ 

5] 

*0 4 *<H1 &<>H, 
6] 

Aj"7l c-HojEi a}jto} Hi (Non-Pause) ^^>cf #7] #s} aI^o] ^ 7 ]^- 

^7l# ^ 2 ^Ei; zie]zl 
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#7} *D 1 ?>£H &4 #7} Xl 2 ?}tB #3 3^o11 

#^ a]Jl# ^<5>JI cflolEi a] si- #3*Rr if-*Hr ^-i: 

7] 

^71 XI 1 ^e^, 

A oM C-flolE^ A]Jro} 4>7l ^1 e^Sj^ 4^ o. S ^a] 

C-flolEl 4^ #*|. 

8] 

[^T 1 * 9] 

XI 6 Si^H, 

[37* 10] 

XI 9 Sl^H, 

^7] XI 2 ?}^^r >*7l &7) ^ ofl^ofl ^7l5l^ E]^S]^ ^ ^ 
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[$^# 11] 

^ 10 %H1 

^"71 ^ 2 ^Ei^ 2-wlB 7}£*]9l ^ ^lo S ^ -a] c-lHEi 4^ 

[3^*8; 12] 

*ll ll &<>H, 

^-7] *j| 2 ?>^Ei£l QjtL^ 2 ^ o. s ^2)-^ ^10 £ 

13] 

[^T 1 ^ 14] 

*H 13 %H1 &<>H, 

*fl 2 7}-&t\$= ^-71 1 7>£e|<2] ?}^H &4 ^-71 *fl 2 

15] 

*a 14 %hi 5A°h, 
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16] 

Xl 12 ^ 3E±r Xl 15 %H1 

# 7 } "A] A]^- j so- 14443 A<§ oj^ofl 4^. aI^o] ^ a^og ^ 

[^T 1 * 17] 

*H 16 %H1 SU^^i, 

[^^%1 18] 

4 6 %H1 SW>H, 

#71 Hl^Al ^ el^l^l ^ a]^ Aj- 7 ] ^Aj^c] cfl olBl A] 

3L« lMt°l^ TflolH* D) i^l-51 ; 

#71 XI 1 7l-g;E^ #71 T^JEc] -g.^^ 5l^£)^ ^ £^o S 

*Hr ^ cflolE] 4^ #a1. 
19] 

XI 6 %H1 A^H. 

#71 ^M*r, 

a>7) -A]7lS.^-E^ #71 #3} Al^s lgh>}§ojfe og^cf^ A |. oH1 ^1 

4^ 7fl£l ^ ^#4; 
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^7) ^ #^*Rr ^^711- S.^}^ $-$r <5> 
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[S. la] 
ASK 100% 

Modified Mi I ler, 106kbit/s 




15- lb] 

Load Modulation 
Subcarrier f/16 
00K 

Manchester ,106kbi t/s 
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[3E. 2] 



— »■ oco 
ooq 
assess 



05 
CD 



o 
a* 



(DO-* — 

ooo 5 




o m 

— < 
CD o 

3 2. 



CD 





CO 












cn 


V 

ro 

"5 




Condi t ion 




o 


o 

t 


0.5us 


ro 
€ 




o 

f 


i 




CO 

? 


Max. 1 
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IS. 3al 



CO 




cr 


LSB 


cr 
ro 




cr 

CO 




cr 




cr 
cn 




a - 




cr 


MSB 


m 
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3b] 



CO 



ro 

cr 
oo 

cr 

or 
cn 

cr 
a> 

cr 
->j 

cr 

CD 



cr 
ro 



cr 
cr 

00 



cr 
ro 



cr 

oo 



m 
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IS. 5] 
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[5- 6] 



120 



RF_CLK 

Fc = 13.56 MHz 



120a 

/ 



ETUD128 



121 



13.56 / 2 
ETUD64 



6.78 MHz 



ETUD64 



6.78 / 2 
ETUD32 



122 
ETUD32 



3.39 MHz 



3.39 / 2 
ETUD16 



1.68 MHz 



23 

ETUD16 



124 



1.68/2 
ETUD8 



ETUD8 



0.84 MHz 



0.84 / 2 
ETUD4 



125 
ETUD4 



0.42 MHz 



0.42 / 2 
ETUD2 



0.21 MHz 



26 
ETUD2 



3.2 Mbps 



1.6 Mbps 



847 kbps 



424 kbps 



212 kbps 



106 kbps 



.127 



0.21 / 2 
ETU 



0.11 MHz(Fc/128) 



SEL 

ETILCLK 
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[5L 8] 
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